Antimicrobial, Antioxidant and Protective Effect of Methanol Extract of Trichilia emetica (Meliaceae) Stem and Root Bark against Free Radical-induced Oxidative Haemolysis by Kouitcheu Mabeku Laure Brigitte et al.
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: lauremabek@yahoo.fr, laurebkouitcheu@yahoo.fr;  
 
 
European Journal of Medicinal Plants 
 
19(1): 1-14, 2017; Article no.EJMP.33343 
ISSN: 2231-0894, NLM ID: 101583475 
 
 
 
 
Antimicrobial, Antioxidant and Protective Effect of 
Methanol Extract of Trichilia emetica (Meliaceae) 
Stem and Root Bark against Free Radical-induced 
Oxidative Haemolysis 
 
Kouitcheu Mabeku Laure Brigitte1*, Tchouangueu Thibau Flaurant1  
and Talla Emmanuel2  
 
1Microbiology and Pharmacology Laboratory, Department of Biochemistry, Faculty of Science, 
University of Dschang, P.O.Box 67 Dschang, Cameroon. 
2Department of Applied Chemistry, National School of Agro-Industry, University of Ngaoundéré, 
P.O.Box 454, Cameroon. 
 
Authors’ contributions 
 
This work was carried out in collaboration between all authors. Author KMLB designed the study, 
wrote the protocol and wrote the first draft of the manuscript. Author TTF managed the analyses of the 
study. Author TE performed the chemical analysis and managed the literature searches. All authors 
read and approved the final manuscript. 
 
Article Information 
 
DOI: 10.9734/EJMP/2017/33343 
Editor(s): 
(1) Patrizia Diana, Department of Molecular and Biomolecular Sciences and Technologies, University of Palermo,         
Palermo, Italy. 
(2) Marcello Iriti, Professor of Plant Biology and Pathology, Department of Agricultural and Environmental Sciences, Milan State 
University, Italy. 
Reviewers: 
(1) Cheikh Sall, University of Thies, Senegal. 
(2) Mosad Ahmed Ghareeb, Theodor Bilharz Research Institute (TBRI), Egypt. 
Complete Peer review History: http://www.sciencedomain.org/review-history/19228 
 
 
 
Received 11th April 2017 
Accepted 19th May 2017 
Published 29th May 2017 
 
 
ABSTRACT 
 
Background: The objectives of this study are to investigate the antimicrobial, antioxidant and 
antiradical properties of methanol extract of the stem and root bark of Trichilia emetica on a model 
of free radical-induced membrane damage.  
Methodology: p-Iodonitrotetrazolium chloride colorometric assay was used to determined bacterial 
and yeast susceptibility to plant samples. The antioxidant activity was evaluated using DPPH 
radical, hydroxyl radical, nitric oxide scavenging and reducing power assays. The cellular oxidative 
stress was evaluated through haematolysis and haematoprotective assays. 
Original Research Article 
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Results: The stem bark extract revealed a great antibacterial activity against 62.5% of bacteria 
strains tested with minimal inhibitory concentrations ranging from 32 to 64 µg/ml. The IC50 value the 
stem and root bark extracts were 9.68 ± 0.75 and 10.05 ± 0.86 µg/ml, 9.98 ± 0.52 and 200.49 ± 
3.40 µg/ml, 45.92 ± 2.45 and 4081 ± 212 µg/ml, respectively for DPPH radical, hydroxyl radical and 
reducing ability assays. Both extracts exhibited concentration dependent haemolysis of sheep red 
blood cells (RBCs). Stem and root bark extracts (25 µg/ml) diminish respectively by 95.9 and 
85.68% hydrogen peroxide-mediated cytotoxicity.  
Conclusion: Our data reveals that antibacterial and antioxidant activities of the methanol extract of 
Trichilia emetica stem bark were better than that of root bark.  
 
 
Keywords: Antimicrobial; antioxidant; hematoprotective effect; Trichilia emetica. 
 
1. INTRODUCTION 
 
Drug resistance to pathogenic bacteria is a public 
health problem all over the world [1]. The abusive 
and indiscriminate use of antimicrobial 
compounds over many years is the main factor 
responsible for the appearance of the 
phenomenon of bacterial resistance to such 
compounds [2]. With increased incidence of 
resistance to antibiotics, natural products from 
plants could be an interesting alternative [3,4]. 
Plants with their complex chemical storehouse of 
biodynamic compounds can serve as sources of 
natural antibacterial agents [5,6]. A number of 
studies have been conducted in different part of 
the world to demonstrate such efficacy [7-9]. 
Free radicals are the main cause of many 
chronic and degenerative diseases such as 
atherosclerosis, neurodegenerative diseases, 
cancer, diabetes, inflammatory diseases, and 
aging processes [10,11]. Oxidative stress is 
defined as an imbalance between production of 
free radicals and reactive metabolites (oxidants), 
and their elimination by protective mechanisms 
(antioxidative systems). This imbalance leads to 
damage of biomolecules and organs with 
potential impact on the whole organism. 
Antioxidants can delay, inhibit or prevent the 
oxidation of oxidizable materials by scavenging 
free radicals and diminishing oxidative stress 
[12,13]. The literature is rich on natural 
antioxidant studies. The purpose of all those 
studies is to find compounds which can protect 
against oxidative related diseases. To date, 
many plants have been claimed to pose 
beneficial health effects such as antioxidant 
properties [14,15]. Antioxidant activity of plants 
might be due to their phenolic compounds [16]. 
Flavonoids are a group of polyphenolic 
compounds with known properties which include 
free-radical scavenging, inhibition of hydrolytic 
and oxidative enzymes, and anti-inflammatory 
actions [17,18]. The antioxidant activities of 
polyphenols were attributed to their redox 
properties, which allow them to act as reducing  
agents, hydrogen  donators and singlet oxygen 
quenchers, as well as their metal chelating 
abilities [19].  
 
Trichilia emetica, a plant native to Africa, is used 
in traditional medicine to treat various ailments 
such as malaria, cough, gastrointestinal disorder, 
skin disease, gastritis, asthma, dysmenorhea, 
cirrhosis [20]. Several biological activities of this 
species have been explored, including anti-
inflammatory, antischistosomal, antiplasmodial, 
anticonvulsant, antitrypanosomal, antitussive, 
antimutagenic and hepatoprotective properties 
[21]. The anti-oxidant properties of flavonoid rich 
fractions from the leaves of these plants in 
models using rats have been reported [22]. Study 
carry out on aqueous extract and ethyl ether 
fraction of the aqueous extract from Trichilia 
emetica root against clinical isolated bacterial 
strains, which are commonly responsible for 
respiratory infections have been reported [23].  
The antioxidant activity of free phenolic acids 
extracted from the same part of the plant using 
two in vitro assays: autooxidation of methyl 
linoleate (MeLo) and ascorbate/Fe2+-mediated 
lipid peroxidation in rat microsomes have been 
also reported [24]. It has been recognized that 
the antioxidant components differ from a plant 
material to another and often it is difficult to 
compare the results for the antioxidant properties 
even for the same plant. It is also clear that the 
effectiveness of the extracts largely depends on 
the type of solvent used. The organic extracts 
provided a more powerful antimicrobial activity, 
as compared to the aqueous extracts [25]. 
Hence, this study was therefore aimed to assess 
the possible antimicrobial activity of the 
methanolic extract of the stem and root bark of 
Trichilia emetica, against gastroenteritic bacteria 
and yeasts instead of bacteria causing 
respiratory tract diseases done elsewhere [23]. 
Moreover, the antioxidant and antiradical 
properties of those extracts on a model of free 
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radical-induced membrane damage were also 
performed.  
 
2. MATERIALS AND METHODS 
 
2.1 Plant Materials 
 
The stem bark and root bark of Trichilia emetica 
(Meliaceae) were collected in the north region of 
Cameroon in January 2014. Identification of the 
plant was done at the National Herbarium 
Yaoundé (voucher specimen: N° 
20886/SRF/Cam). The plant materials were then 
air dried at room temperature. The dried plant 
materials were ground into a fine powder.   
 
2.2 Preparation of Plant-Extract   
 
Plant extracts were prepared by maceration. 
Powder plant part (500 g) was mixed with 2500 
ml of methanol in a Soxhlet apparatus for 18 h 
[26]. The extract was filtered and concentrated 
using a rotary vacuum evaporator. The complete 
evaporation of solvent residue was done in an 
oven at 30°C and the extract was stored at -20°C 
until used. The yield of each extract was 
determined.  
 
2.3 Preliminary Phytochemical Screening 
of Extracts 
 
A portion of each extract was submitted to the 
following identification reactions in order to look 
for the presence of major secondary metabolites. 
The protocols described by Matos was used [27]: 
gelatin reactions for tannins characterization, 
Liebermann-Burchard reagent for triterpenoids 
and sterols, Dragendorff and Mayer reagents for 
alkaloids, reactions using magnesium chip and 
concentrated hydrochloric acid for flavonoids, the 
formation of foam for saponins, and the formation 
of blue and green precipitate using FeCl3 and 
K3Fe(CN)6 for polyphenols and phenols. 
 
2.4 Antimicrobial Assay  
 
2.4.1 Chemicals 
 
Ciprofloxacin, amoxicilin and nystatine (Sigma-
Aldrich, St. Quentin Fallavier, France) were             
used as reference antibiotics and p-
iodonitrotetrazolium chloride (INT) (Sigma-
Aldrich) as microbial growth indicator. 
 
2.4.2 Microbial strains 
 
Bacterial strains tested were Staphylococcus 
aureus (ATCC25922), Enterococcus faecalis 
(ATCC10541), Escherichia coli (ATCC11775), 
Pseudomonas aeruginosa (ATCC27853), 
Salmonella typhi (ATCC6539), Klebsiella 
pneumonia (ATCC2513883), two clinical isolated 
bacterial strains (Proteus mirabilis and Shigella 
flexneri) and the yeasts Candida albicans 
(CPC2091), Candida glabrata (CIPA35), Candida 
tropicalis (ATCC750), Candida guilliermondi, 
Candida krusei (ATCC6258), Candida lusitaneae 
(ATCC200950), Candida parapsilosis 
(ATCC22019) and Cryptococcus neoformans 
(IP95026) from the Pasteur Institute (IP, Paris-
France). Each microbial strain was precultured 
overnight on Mueller Hinton Agar (bacterial) and 
Sabouraud Dextrose Agar (yeast), prior to any 
assay. Mueller-Hinton broth (MHB) and 
Sabouraud dextrose broth (SDB) were used for 
susceptibility tests for microbial strains [28]. 
  
2.4.3 Bacterial and yeast susceptibility 
determinations 
 
The minimal inhibitory concentrations value of 
the two plant extracts and reference drugs were 
evaluated using a rapid INT colorimetric assay 
[29]. Briefly, the test extracts were first dissolved 
in dimethyl sulfoxide (DMSO)-medium 2.5% and 
serially diluted two fold (in a 96-well microplate) 
in MHB or SDB. One hundred microliters of 
inoculums (1.5 x 105 CFU/ml) prepared in the 
same medium was then added. The plates were 
covered with a sterile plate sealer and then 
agitated with a shaker to mix the contents of the 
wells and incubated at 37°C for 18 h. Wells 
containing MHB or SDB, 100 µl of inoculum and 
DMSO 2.5% served as the negative control. The 
minimal inhibitory concentrations of samples 
were detected after 18 h of incubation at 37°C, 
by adding (40 µl) of 0.2 mg/ml INT followed by an 
incubation at 37°C for 30 min. INT is used for the 
measurement of oxidation-reduction reaction, 
when it is added to a sample containing bacteria, 
it is reduced and its color changes from yellow 
dye to pink which can be measure visually. The 
minimal inhibitory concentration was the lowest 
sample concentration that prevented this color 
change, indicative of the complete inhibition of 
microbial growth. Each assay was repeated three 
different times.  
 
2.5 Chemical Antioxidant Study  
  
2.5.1 Chemicals 
 
Gallic acid, Folin-Ciocalteu reagent, rutin, 
ascorbic acid and 1,1-diphenyl-2-picryl-hydrazyl  
(DPPH)  were  purchased  from  Sigma–Aldrich  
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(Steinheim, Germany). Hydrogen peroxyde 
(H2O2, 30% v/v, 8.9 M) and copper sulfate 
pentahydrate (CuSO4, 5H2O) were purchased 
from Merck (Darmstadt, Germany). All other 
chemicals and solvents used were of analytical 
grade and purchased from Merck. 
 
2.5.2 Red blood cells suspension preparation 
 
Blood was obtained by veinpuncture from healthy 
sheep, and collected into EDTA containing        
tubes. Red blood cells (RBCs) were then 
obtained from blood by centrifugation at 3000 g 
for 15 min, and washed three times with 
phosphate buffer saline (PBS; 100 mM pH 7.4). 
The packed RBCs were finally suspended in 
PBS so as to produce a RBC suspension of 10% 
hematocrit which is the equivalent of 108 
cellules/ml. 
 
2.5.3 Estimation of total phenolic content 
 
Folin–Ciocalteu colorimetric method was used to 
measure the total phenolic content of plant 
extract [30]. 0.5 ml of the extract samples (1 
mg/ml) mixed with 2.5 ml of 0.2 N Folin-
Ciocalteau reagent was allowed to stand for                   
5 min at room temperature. Then, 2.0 ml of 75 g/l 
sodium carbonate were added to the mixture      
and the absorbance of the reaction was 
measured at 760 nm after 2 h of incubation at the 
same temperature. Solutions of gallic acid in 
methanol/water (1:1, v/v) ranging from 25 to 500 
µg/ml were used to prepare the standard curve. 
All determinations were carried out in triplicate. 
Total phenol values were expressed in terms of 
gallic acid equivalent (GAE) mg/g of dry mass 
sample. 
 
2.5.4 Estimation of total flavonoid content 
 
Total flavonoid content of extracts was estimated 
using aluminium chloride colorimetric method 
[31]. Each plant extract (0.5 ml, 1 mg/ml) was 
successively mixed with methanol (1.5 ml), 
aluminum chloride (0.1 ml, 10%), potassium 
acetate (0.1 ml, 1 M), and distilled water (2.8 ml), 
and kept for 30 min at room temperature. The 
absorbance of the reaction mixture was 
measured at 415 nm with a spectrophotometer 
(Thermo scientific BioMatesTM 3S). Solutions of 
rutin in methanol (25 to 500 µg/ml) were used to 
prepare the standard curve. Total flavonoid 
content was expressed in terms of                  
rutin equivalent (RE) mg/g of dry mass      
sample. All determinations were carried out in 
triplicate. 
2.5.5 DPPH radical scavenging assay 
 
The free radical-scavenging capacity of the 
extracts was determined using DPPH [32]. 
Various concentrations of plant extracts (1.62 to 
200 µg/ml) were added to DPPH methanol (1ml, 
0.004%) and mixed vigorously with vortex. The 
tubes were then incubated in dark for 30 minutes 
at room temperature, and the absorbance was 
taken at 517 nm. Ascorbic acid and gallic acid 
were taken as known free-radical scavengers.     
All tests were performed in triplicate. The 
percentage of inhibition activity was scored using 
the following formula, % Inhibition = [1 - (A1) 
/ A0] × 100, Where A0 was the absorbance of   
the control (without extract) and A1 was the 
absorbance of the extract or standard. IC50  
(inhibitory concentration), which  was  defined  as  
the  concentration  (µg/ml)  of  sample  required  
to  inhibit  the formation of DPPH radicals by 
50%, was determined. 
 
2.5.6 Determination of reducing power 
 
Adesegun et al. [33], method was used to 
determine the reducing power ability of the 
extracts. Extracts solutions (2.5 ml, 1.62 to 200 
µg/ml) were successively mixed with phosphate 
buffer (2.5 ml, 0.2 M, pH 6.6), potassium 
ferricyanide (2.5 ml, 1%) and incubated for 30 
min at 50°C. Trichloroacetic acid (2.5 ml, 10%) 
was added to the mixture and centrifuged (2000 
rpm for 10 min). The supernatant (2.5 ml) was 
mixed with equal volumes of distilled water and 
ferric chloride (0.5 ml, 0.1%).The absorbance 
was measured at 700 nm against a blank 
reagent (the same mixture of reagent without 
plant-extract). Ascorbic acid and gallic acid were 
used as standards materials. All tests were 
performed in triplicate. A higher absorbance 
indicated a higher reducing power. The effective 
concentration (EC50) at which the absorbance 
was 0.5 for reducing power was calculated.  
 
2.5.7 Nitrogen oxide (NO) scavenging assay 
 
Estimation of Nitric oxide radical inhibition was 
done using Griess Illosvoy reaction [34]. At 
physiological pH, sodium nitroprusside 
spontaneously generates nitric oxide in aqueous 
solution. This ended product interacts with 
oxygen to produce nitrite ions, which can be 
measured at 550 nm in the presence of Griess 
reagent [34]. In this study, we used naphthyl 
ethylene diamine dihydrochloride (0.1% w/v) 
instead of using 1-naphthylamine (5%) as Griess 
Illosvoy reagent. The reaction mixture (3 ml) 
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containing sodium nitroprusside (10 mM, 2 ml), 
phosphate buffer saline (0.5 ml) and the extract 
(1.62 to 200 µg/ml) were incubated at 25°C for 
150 minutes. From 0.5 ml of the later reaction 
mixture, 1 ml of sulfanilic acid reagent (0.33% in 
20% glacial acetic acid) was added and allowed 
to stand for 5 min for completion of the reaction 
process of diazotization. After diazotization, 1 ml 
of naphthyl ethylene diamine dihydrochoride was 
added, mixed and was allowed to stand for 30 
min at 25°C. The absorbance was taken at 550 
nm. Gallic acid and ascorbic acid at the same 
dilution (1.62 to 200 µg/ml) were used as 
standards. All tests were performed in triplicate. 
Inhibition of nitrite formation by the plant extracts 
and standards were calculated relative to the 
control (% Inhibition = [1 - (A1) / A0] × 100, 
Where A0 was the absorbance of the control 
(without extract) and A1 was the absorbance of 
the extract or standard). IC50 of the nitric oxide 
formation was determined.  
 
2.5.8 Hydroxyl radical scavenging assay 
 
Fenton reaction was used to measure the 
scavenging activity for hydroxyl radicals [35]. 
Reaction mixture contained FeCl2 (60 µl, 1.0 
mM), 1,10-phenanthroline (90 µl, 1 mM), 
phosphate buffer (2.4 ml, 0.2 M pH 7.8), H2O2 
(150 µl, 0.17 M), and extract (1.0 ml, 1.62 to 200 
µg/ml) was prepared and incubated at room 
temperature for 5 min. The reaction started     
when H2O2 was added. After incubation, the 
absorbance of the mixture was measured at 560 
nm with spectrophotometer (Thermo scientific 
BioMatesTM 3S). Gallic acid and ascorbic acid 
(1.62 to 200 µg/ml) were used as a standard. All 
tests were performed in triplicate. The 
percentage inhibition of hydroxyl scavenging 
activity was calculated using the following 
formula; % Inhibition = [1 - (A1) / A0] × 100, 
Where A0 was the absorbance of the control 
(without extract) and A1 was the absorbance of 
the extract or standard. 
 
2.6 Cellular Antioxidant Study  
  
The cellular antioxidant activity was measured on 
red blood cells as described by Amzal H [36]. 
Due to the high content of polyunsaturated fatty 
acids in their cell membranes, erythrocytes are 
susceptible to oxidative damage and can be 
used as valuable diagnostic material [37]. The 
method measures the ability of the plant extracts 
to manage intracellular generation of hydroxyl 
radicals in response to H2O2/CuSO4 mixture, 
used as a generator of hydroxyl radicals.  
2.6.1 Haemolysis test 
 
Cellular toxicity of the extract was determined 
through haemolysis test as previously described 
[38]. 500 µl of the plant-extracts (0.25 to 32 
mg/ml) were incubated with an equal volume of 
10% hematocrit sheep red blood cells in 
phosphate buffered saline (10mM PBS, pH 7.4) 
at 37°C for 3 h. Phosphate buffered saline alone 
was taking as non-hemolytic control and 
phosphate buffered saline containing 1% Triton 
X-100 as 100% hemolytic control. Cell damage 
was monitored by measuring the release of 
hemoglobin from red blood cells 
spectrophotometrically (Thermo scientific 
BioMatesTM 3S) at 540 nm. The assay was 
repeated three times independently.  
 
2.6.2  Protective effect of plant-extracts 
against CuSO4/H2O2 induced membrane 
damage 
 
The results obtained from the haemolysis test 
above showed that, extracts at low concentration 
(≤ 0.25 mg/ml) have a similar effect as the non 
hemolytic control. Hence, the concentration of 25 
µg/ml was considered as a non-haemolytic 
concentration and used for the study of the 
haematoprotective effect of extracts and 
standard against lysis solution on red blood cells.  
CuSO4/H2O2 was used to initiate erythrocyte 
haemolysis. 10% hematocrit sheep erythrocyte 
suspension in phosphate buffer saline (PBS, 100 
mM) were preincubated for 30 minutes with an 
equal volume of a non-haemolytic concentration 
of plant-extracts or standards (25 µg/ml). The 
same volume of the lysis solution CuSO4/H2O2 
(100 µM/25 µM in 100 mM PBS) was then added 
to the various mixtures. Under these conditions, 
hydroxyl radicals were generated from the H2O2-
Cu2+ mixture. The different combinations of 
reaction mixtures were incubated at 37°C for 3 h 
with continuous shaking. Then, the reaction 
mixture was diluted with PBS (1/ 8 v/v) and 
centrifuged at 3000 g for 5 min. The optical 
density of the supernatant fraction was recorded 
at 540 nm before (0 hour) and after 1, 2, or 3 h of 
incubation in order to monitor the cell lysis 
through hemoglobin release. Standards were 
gallic acid, vitamin E and butylated 
hydroxytoluene (BHT). The absorbance of tested 
samples (RBCs + lysis solution + extracts or 
standards) was compared with controls (RBCs 
without extract, standard or lysis solution) and 
(RBCs + lysis solution). The results were express 
as percentage of RBC lysis reduction, the optical 
density of the lysis solution taking as 100% of 
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hemolysis. The assay was repeated three times 
independently.  
 
2.7 Statistical Analysis 
  
All the experiments on chemical and cellular 
antioxidant assay were conducted in triplicates 
and the mean ± standard deviation (SD) were 
determined. We used analysis of variance 
following by the Duncan’s test to statistically 
evaluate our data. The differences between 
groups were considered significant at p < 0.05. 
 
2.8 Ethics Statement  
 
The study was conducted on blood sample from 
sheep brought to abattoir in Dschang –
Cameroon. The protocol was approved by the 
Cameroon National Ethics Committee (Reg. No. 
FWA-IRB 00001954). All animals were handled 
in strict accordance with the internationally 
accepted principle guidelines of the European 
Union on Animal Care (CEE Council 86/609).  
 
3. RESULTS 
 
3.1 Phytochemical Screening 
 
The results on phytochemical analysis showed 
that both extracts contain alkaloids, flavonoids, 
polyphenols, tannins and triterpenoids. Saponins 
were present only in stem bark extract (Table 1).  
3.2 Antimicrobial Assay 
 
Tables 2 and 3 summarize the results of the 
antimicrobial evaluation of the tested plant-
extracts. The MIC values obtained were ranged 
from 1024 to 32 µg/ml. It is known that, plant 
extracts with MIC values below 100 µg/ml are 
very promising [39]. So, methanol extract of 
Trichilia emetica stem bark presented a very 
strong activity against Shigella flexneri, 
Pseudomonas aeruginosa, Enterococcus 
faecalis, Staphylococcus aureus and Escherichia 
coli with MIC value of 64, 32, 32, 64 and 64 
µg/ml respectively. However this extract did not 
shown any activity on yeast strains tested. The 
activity of the stem bark extract (32 µg/ml) 
against Pseudomonas aeruginosa was higher 
than the activity obtained with amoxicillin (128 
µg/ml), the standard drug. Root bark extract of 
this plant was not active on both bacterial and 
fungal strains tested. 
 
3.3 Chemical Antioxidant Assay 
 
3.3.1 Phenolic and flavonoid content 
 
The phenolic content was found to be 13.23 ± 
1.35 and 8.04 ± 1.1 mg gallic acid equivalents 
(GAE)/g dry weight, and the flavonoid content, 
6.75 ± 1.28 and 3.51 ± 0.36 mg rutin equivalents 
(RE)/g dry weight respectively in the stem bark 
and root bark extract (Table 4).  
  
Table 1. Classes of phytocompounds of Trichilia emetica (TE) extracts 
 
Plant extract Alc  Flav  Phe Sap  Tan  Trit  Ster  
TE stem bark + + + + + + - 
TE root bark + + + - + + - 
Alc : Alcaloïdes, Flav : Flavonoïdes, Phe : Phénols, Sap : Saponines, Tan : Tanins, Trit : Triterpènes, Ster : Stérol 
 
Table 2. Antibacterial activity of Trichilia emetica (TE) extracts 
 
Plant extract 
/standards 
MIC (µg/ml) 
Kp         Sf St Pa Ef Ec Sa Pm 
TE (stem bark) 128 64 128 32 32 64 64 256 
TE (root bark) 1024 1024 1024 512 512 512 512 512 
Ciprofloxacin 0.5 0.032 0.5 0.5 0.125 0.032 0.25 0.25 
Amoxicillin 16 32 16 128 8 8 8 8 
Kp: Klebsiella pneumonia, Sf: Shigella flexneri, St: Salmonella typhi, Pa: Pseudomonas aeruginosa,   
Ef: Enterococcus faecalis, Sa: Staphylococcus aureus, Ec: Escherichia coli, Pm: Proteus mirabilis 
 
Table 3. Antifungal activity of Trichilia emetica (TE) extracts 
 
Plant extract 
/standards 
MIC (µg/ml) 
Ca         Ck Ct Cn Cg Cp Cgl C 
TE (stem bark) 1024 512 512 512 256 >1024 >1024 >1024 
TE (root bark) >1024 >1024 1024 1024 512 512 >1024 >1024 
Nystatin 0.125 1 0.062 0.062 0.062 0.031 0.031 0.062 
Ca: Candida albicans, Cg: Candida glabrata, Ct: Candida tropicalis, Cgl: Candida guilliermondi, Ck: Candida 
krusei, Cn: Candida lusitaneae, Cp: Candida parapsilosis, C : Cryptococcus neoformans 
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Total phenolic and flavonoid content of the stem 
bark were significantly higher than that of the root 
bark. 
 
3.3.2  Scavenging effect on 2, 2-diphenyl-1-
picryl hydrazyl radical 
 
The DPPH radical scavenging activity was 
concentration dependant. Both the two extracts 
show a similar activity compared to ascorbic acid 
as standard, but that activity was less compared 
to gallic acid as standard. The IC50 values of 
stem and root bark extract, ascorbic and       
gallic acid were 9.68 ± 0.75, 10.05 ± 0.86, 12.5 ± 
0.99 and 5.49 ± 0.40 µg/ml respectively      
(Table 5). 
 
3.3.3 Hydroxyl radical scavenging activity 
 
Stem and root bark extracts exhibited an 
increase of scavenging activity against hydroxyl 
radical with the concentration. It was also found 
that the stem bark extract is significantly more 
effective than the root bark extract as far as 
hydroxyl radical scavenging activity is concerned. 
The IC50 value were found to be 9.98 ± 0.52 and 
200.49 ± 3.40 µg/ml respectively for stem and 
root bark extract while IC50 value for ascobic and 
gallic acid were 10.61± 0.40 and 1.23 ± 0.1 µg/ml 
respectively (Table 5). 
 
3.3.4 Nitric oxide scavenging activity   
 
We noticed a significant decrease in the NO 
radical due to the scavenging ability of ascorbic 
acid or gallic acid, as standards compared with 
extracts. But, root extract was significantly active 
than that of stem as far as NO radical 
scavenging activity is concerned. The IC50 value 
for scavenging of nitric oxide for stem and root 
extract were 619.56 ± 25.1 and 565.61 ± 65.35 
µg/ml, while the IC50 value for ascorbic acid and 
gallic acid were 74.37 ± 1.13 and 53.85 ± 1.42 
µg/ml respectively (Table 5). 
  
3.3.5 Reducing power activity 
 
 The reducing potential of the stem bark extract, 
ascorbic acid and gallic acid were significantly 
high compared to that of the root bark extract. 
The EC50 value of reducing power for stem and 
root extract were 45.92 ± 2.45 and 4081 ± 212 
µg/ml, while the EC50 value for ascorbic acid and 
gallic acid were 12.27 ± 0.11 and 3.42 ± 0.25 
µg/ml respectively (Table 5). 
 
3.4 Cellular Antioxidant Activity 
 
3.4.1 Haemolysis activity 
 
Haemolytic activity of Trichilia emetica was 
evaluated as described in the experimental 
section above. The results obtained are shown 
on Fig. 1. From the figure, we noticed that, at 
concentration less than 0.5 mg/ml both extracts 
had similar haemolytic effect as non haemolytic 
control (10mM PBS, pH 7.4). 
 
 
Table 4. Extraction yields, total phenolic and flavonoids content of Trichilia emetica (TE) 
extracts 
 
Plant materials Yield of extraction 
(%) 
Total phenolic GAE  
(mg/g  of  dry  mass) 
Total Flavonoïds RE 
(mg/g of dry mass) 
TE (stem bark) 5 13.23± 1.35a 6.75 ± 1.28a 
TE  (root bark) 22.6 8.04 ± 1.1b 3.51 ± 0.36b 
Data are means ± standard deviation (n = 3 tests).  Values in the same column with different superscript (a, b)  are 
significantly different from each other (p < 0.05). GAE: gallic acid equivalent; RE: rutin equivalent 
 
Table 5. Antioxidant activity of Trichilia emetica (TE) extracts 
 
Plant extracts 
and standards 
DPPH 
(IC50  µg/mL ± 
SD) 
Reducing power  
(EC50  µg/mL ± 
SD) 
Hydroxyl radical 
(IC 50  µg/mL ± 
SD) 
Nitric oxide 
(IC50  µg/mL ± 
SD) 
TE (stem bark) 9.68 ± 0.75a 45.92 ± 2.45 a 9.98 ± 0.52 b 619.56 ± 25.1 b 
TE (root bark) 10.05  ± 0.86 a 4081 ± 212d 200.49 ± 3.40 d 565.61 ± 65.35 c 
Asc Ac 12.5 ± 0.99 a 12.27 ± 0.11 a 10.61± 0.40 b 74.37 ± 1.13 a 
Gall Ac 5.49 ± 0.40b 3.42 ± 0.25 a 1.23 ± 0.1 a 53.85 ± 1.42 a 
Data are means ± standard deviation (n = 3 tests).  Values in the same column with different superscript (a, b, c or d) 
are significantly different compared with standards (p < 0.05) 
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3.4.2 Haematoprotective activity 
 
Haemoglobin releasing from RBC was 
considerably increased with hydrogen peroxide 
treatment (Fig. 2) compared to the negative 
control (RBCs alone). Thus, indicating the RBC 
cytotoxicity effect of CuSO4 and H2O2 
combination. Incubation of RBCs with plant-
extracts (25 µg/ml) before exposing them to 
CuSO4 and H2O2 reduced the cytotoxicity of 
RBCs. As indicated in Fig. 2, the antihaemolytic 
activity of all the tested extracts decreases with 
time as compared to what was observed with the 
reference products used. Stem and root bark 
extracts of Trichilia emetica (25 µg/ml) 
diminished respectively by 95.9 and 85.68% 
hydrogen peroxide-mediated cytotoxicity of RBC 
after a 1-h incubation compared to the negative 
control (red blood cell + lysis solution) taking as 
100% of cell lysis. At the same time of 
incubation, 25 µg/ml of standards (Vitamin E, 
gallic acid and butylated hydroxytoluene) 
diminished by 63.5, 57.19 and 64.88% 
respectively, hydrogen peroxide-mediated 
cytotoxicity of RBC (Fig. 2). The most potent 
antihaemolytic products after 1-h incubation were 
stem and root bark extracts of Trichilia emetica, 
butylated hydroxytoluene (BHT), vitamin E and 
gallic acid respectively.  
 
4. DISCUSSION 
 
Methanol extract of Trichilia emetica stem bark 
presented a very strong activity against Shigella 
flexneri, Pseudomonas aeruginosa, 
Enterococcus faecalis, Staphylococcus aureus 
and Escherichia coli with MIC ranging from 32 to 
64 µg/ml. However this extract did not show any 
activity on yeast strains tested. Shigella flexneri 
and Escherichia coli, gram-negative bacteria, are 
significant cause of gastroenteritis in both 
developing and industrialized countries [40]. P. 
aeruginosa is the most common gram-negative 
bacterium found in nosocomial infections. S. 
aureus can cause septicaemia if it reaches the 
lymphatic channels or blood [41]. Unlike stem 
bark extract, root bark extract of this plant was 
not active on both bacterial and fungal strains 
tested. The difference of activity between the two 
extracts may be due to their chemical 
composition. Preliminary phytochemical analysis 
revealed the presence of flavonoids, tannins, 
alkaloids, phenolics and triterpenoids in the two 
extracts (Table 1). In addition to those chemical 
compounds, the stem bark extract contains 
saponins. Several molecules belonging to the 
detected classes of secondary metabolites were 
found active on pathogenic microorganisms [42-
44]. Flavonoids exert their antimicrobial effect by 
enzymatic inhibition of DNA gyrase [45]. The 
antimicrobial action of tannins may be related to 
their ability to inactivate microbial adhesions, 
enzymes, cell envelope transport protein, etc. 
Some alkaloids are able to intercalate with DNA, 
this may be the mechanism of their antimicrobial 
activity [46]. Triterpenes and sterols increasing 
cell permeability and loss of cellular components 
[47]. Saponins are known to interact with
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Fig. 1. Hemolytic effect of stem and root bark extracts of Trichilia emetica (TE) using 
hemoglobin (Hb) release (absorbance at 540 nm) 
Non hemolytic control (10 mM PBS, pH 7.4), Hemolytic control (PBS + 1% Triton X-100). Each data column 
represents the mean ± SD (n = 3). Data column at the same concentration with different superscript a, b or c are 
significantly different (p < 0.05) 
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Fig. 2. Effect of various treatments (25 µg/ml) on hemolysis (% of RBC lysis reduction) at 
different incubation times (0, 1, 2 and 3 h) 
Red blood cells (RBC), Trichilia emetica root bark (TE root), Trichilia emetica stem bark (TE stem), Vitamin E (Vit 
E), Butylated hydroxytoluene (BHT), Gallic acid (Gal A). Each data column represents the mean ± SD (n = 3). 
Data column of the same treatment with different superscript a, b, c or d are significantly different (p < 0.05) 
 
cell membranes, increasing permeability and 
producing cell damage [48]. Thus, the difference 
in the chemical composition of the two plants 
extracts can provide a preliminary explanation on 
their different antibacterial activities. The 
antibacterial activity of a crude aqueous extract 
from Trichilia emetica root against clinical 
isolated bacterial strains responsible for 
respiratory infections have been reported [23] 
and the present study provides additional data on 
the ability of the stem back extract of this plant to 
fight gastrointestinal bacteria. 
 
Antioxidants protect the body against reactive 
oxygen species (ROS) generated during normal 
cell aerobic respiration [49]. In the present study, 
the antioxidant activity of the stem and root bark 
extracts of Trichilia emetica was evaluated using 
four chemical assays. Their activity against 
cellular oxidative stress was measured by 
haematolysis and haematoprotective assays. 
 
DPPH assay estimates the ability of sample to 
scavenge free radicals species capable of 
causing damage to natural macromolecules, 
such as nucleic acids, polysaccharides, and 
lipids [50]. We noticed that the antiradical activity 
of stem bark and root bark extract from Trichilia 
emetica was found to be comparable to that of 
ascorbic acid as far as the DPPH assay was 
concerned (Table 5). Kiessoun Konate et al. [22], 
using similar methods, reported an improved 
DPPH antiradical activity of flavonoid-rich 
fractions from Trichilia emetica leaves.  
A reduicing property is the ability to break the 
free radical chain by donating a hydrogen atom 
[51]. In this study, stem bark extract of Trichilia 
emetica had a significant (P ˂ 0.05) successful 
reducing ability for Fe (III) to Fe (II) than root bark 
extract (Table 5). The reducing ability of the stem 
bark extract of the tested plant was similar to that 
of vitamin E, BHT and gallic acid used here as 
reference antioxidant. 
 
Hydroxyl radical is a highly reactive oxygen 
radical formed from the reaction of various 
hydroperoxides with transition metal ions. It 
attacks proteins, DNA, polyunsaturated fatty acid 
in membranes, and most biological molecules it 
contacts [52] and is known to be capable of 
abstracting hydrogen atoms from membrane 
lipids and bringing about peroxidic reaction of the 
lipids. We noticed that, stem bark extract of 
Trichilia emetica possessed marked scavenging 
activity against hydroxyl radicals generated in a 
Fenton reaction system than the root bark extract 
(Table 5). The presence of certain secondary 
metabolites may explain the difference in 
scavenging obtained.  
 
Nitric oxide (NO) is an important chemical 
mediator generated by endothelial cells, 
macrophages, neurons, etc. and is involved in 
the regulation of various physiological processes 
[53]. Excess concentration of NO is associated 
with several diseases [54]. NO scavenging 
capacity is determined by the decrease in the 
absorbance at 550 nm, induced by antioxidants. 
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None of the plant-extract showed a remarkable 
activity against nitric oxide scavenging compared 
to standards used (Table 5).  
 
Red blood cells are rich in antioxidant enzymes 
[55]. Tan and Yeung, [56] believe that a high 
concentration of oxygen and hemoglobin in 
erythrocytes makes them potential powerful 
promoters of the oxidative processes. As 
indicated in Fig. 2, stem and root bark extracts     
of Trichilia emetica (25 µg/ml) diminished 
respectively by 95.9 and 85.68%, hydrogen 
peroxide-mediated cytotoxicity of RBC after a 1-h 
incubation, but this antihaemolytic activity 
decreases with time.  
 
Our data suggests that the methanol extract of 
Trichilia emetica stem bark exhibits a better 
antioxidant property than that of the root bark. 
The differences in chemical composition has 
probably caused such difference of antioxidant 
properties. The phytochemical tests indicated the 
presence of alkaloids, flavonoids, polyphenols, 
tannins and triterpenoids in both the two extracts 
(Table 1). Only stem bark extract showed the 
presence of saponins. Since saponins are 
recognized by their non hemolytic activity and 
foaming properties [57,58], the observed 
antiradical activity of Trichilia emetica stem bark 
against cellular membrane damage may be 
partially due to its content in saponins. This 
observation is in accordance with other studies 
reporting that saponins of Panax ginseng 
(ginsenosides) protect human erythrocytes from 
free radical-induced haemolysis [59]. 
 
Phenolics and flavonoids act as primary 
antioxidants [60], by reacting with hydroxyl 
radicals [61], superoxide anion radicals [62] and 
lipid peroxyradicals [63]. They are also known to 
protect DNA from oxidative damage, inhibit 
growth of tumor cells and possess anti-
inflammatory and antimicrobial properties. In the 
present study, flavonoid and phenolic content of 
the stem bark extract of Trichilia emetica was 
significantly higher than that of the root bark 
(Table 4). The results obtained in this work using 
chemical and cellular assays showed that the 
extracts with a higher content in phenolic 
compound and flavonoids have a higher 
antioxidant capacity. Correlation between 
phenolic compounds and antioxidant activity has 
been demonstrated [56,64-66]. Our results are 
similar to the previous studies. Indeed, it has 
been demonstrated that free phenolic acids 
extracts from the root of this plant showed an 
antioxidant properties in two in vitro assays: 
autooxidation of methyl linoleate (MeLo) and 
ascorbate/Fe2+-mediated lipid peroxidation in rat 
microsomes [24]. Studies on the chemical 
constituents on this plant have revealed that, it 
yields fats, resin, tannin, and bitter principle 
related to calicedrin [67]. A preliminary 
phytochemical analysis showed a high 
polyphenolic content in the aqueous extract and 
the presence of limonoids in the ethyl ether 
fraction of this plant [24]. Several representatives 
of the limonoids have been reported to exhibit 
anti-inflammatory effects [68]. Others studies 
have led to the isolation of a number limonoids 
[69,70] and kurubasch aldehyde, a 
sesquiterpenoid with an hydroxylated humulene 
skeleton from Trichilia emetica [71]. Hence, 
these compounds may be considered 
responsible for the bioactivity of the tested   
plant.  
 
5. CONCLUSION 
 
Our data reveals that the methanol extract of 
Trichilia emetica stem bark possesses a 
remarkable antibacterial activity. The activity of 
Trichilia emetica stem bark extract was better 
than that of root bark, as antioxidant activity is 
concerned. The overall activities of Trichilia 
emetica stem bark extract may be due to its 
phenolic compounds content as compared to that 
of the root back extract. The results of the 
present study may partially justify the traditional 
uses of this plant. Further, more detailed studies 
on specific chemical composition of those 
extracts, as well as in vivo assays are essential 
to characterize these crude extract as biological 
antimicrobial and antioxidant. 
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